Fecal samples of 720 cattle were collected from four different areas of Lahore, that is, Military dairy farm, Government dairy farm, Gawala dairy colonies and House hold dairy cows. All samples were purified and cysts were quantified microscopically. DNA was extracted from the purified cysts and was amplified through polymerase chain reaction. The overall prevalence was 31.11% (224/720), where high prevalence was recorded in Government dairy farm (46.11%), followed by Gawala dairy colonies (36.11%), Military dairy farm (25.55%) and lowest was recorded in House hold dairy animals (16.66%). Overall cattle 2-3 years were observed to have higher Giardia prevalence compared to cattle of 3-7 years. High prevalence was observed in cows (31.71%, n=640) as compared to bulls (26.25%, n=80). Giardia prevalence was higher in autumn (36.66%) and lowest in winter (25%). There was a significant difference (P<0.05) in Giardia prevalence among the sampled farms in relation to age, sex of the cattle and season of the year.
INTRODUCTION
Giardia is a genus of parasitic protozoan that infects the small and large intestines of a broad range of vertebrate hosts (Adam, 2001 ). At present, seven Giardia duodenalis ''assemblages'' (A-G) are recognized, infecting a range of mammalian hosts and likely representing as many distinct species (Monis et al., 2009) . G. duodenalis is notable for cross-species transmission, including zoonotic transmission (Thompson, 2004; Sprong et al., 2009 ). Molecular techniques have shed considerable light on this aspect of G. duodenalis ecology (Hunter and Thompson, 2005) . Detection of Giardia by conventional microscopic methods remained a reliable indicator of the infection (Ford, 2005) , however polymerase chain reaction (PCR), due to its sensitivity and specificity provide an alternate method for specific detection of the pathogens like Giardia in stool. The *Corresponding author. E-mail: sultan_ayaz@yahoo.com. sensitivity of detection by PCR is greater than that of microscopy, making it of great use for detection of low number of parasites in stool samples (McGlade et al., 2003) . Dairy calves can excrete high number of the cyst of Giardia and the disease in cattle is clinically important that can reduce the growth performance of the ruminants (Olson et al., 1995; Ralston et al., 2003) . Keeping in view, large number of dairy farms of cattle across the country and their poor hygienic conditions, this study was designed, to know about the prevalence of Giardiasis in selected cattle farms in Pakistan.
MATERIALS AND METHODS
Cattle were randomly selected and studied for the prevalence of Giardiasis from August 2007 to July 2008. A total of 720 Feacal samples from cattle of different ages and sex were collected from, Government dairy farm, Military dairy farm, Gawalla colonies and House hold dairies Lahore. Every month 15 samples were taken from each area (180 samples from each farm in the entire period). The feces were collected directly from the rectum using disposables gloves for every animal. The samples were put into individual clean plastic bags and were labeled properly with date of sampling and farm/areas name. All the samples were stored in ice jar and immediately transported to the Postgraduate Laboratories of Parasitology, University of Veterinary and Animal Sciences Lahore Pakistan. Giardia cysts were isolated from the fecal samples as the method described by Handley et al. (1999) .
DNA was extracted using tissue DNA extraction kit (GF-1 Vivantus USA). 753bp (Figure 1 ) of Giardia DNA was amplified with the forward primer Gda-1 5`AAGCCCGACGACCTCACCCGC-AGTGC3` and reverse primer Gda-2 5`GAGGCCGCCCTGG-ATCTTCGAGACGAC3` (Caccio et al., 2002) with 5U Taq DNA polymerase (Fermentas USA). The conditions for PCR were as follows; an initial denaturation step at 94°C for 3 min followed by 25 cycles of 92°C for 40 s, 58°C for 40 s, and 72°C for 1 min in a thermal cycler (Nyxtechnik, USA). PCR amplified product was analysed on 1.5% agarose gel prepared in 0.5X TBE buffer, stained with ethidium bromide and compared with 100bp DNA ladder marker (Fermentas USA) used as size marker.
The meteorological data regarding humidity, temperature, cold and rainfall were collected every week during the study period from the Department of Meteorology Lahore Govt. of Pakistan. All the data was statistically analyzed using statistix 9 for windows.
RESULTS
All the 720 fecal samples from cattle were analyzed through PCR and the overall prevalence was 31.11% (224/720). The prevalence was highest in Government dairy farm (46.11%) followed by Gawala colonies (36.11%), Military dairy farm (25.55%) and lowest in House hold dairies (16.66%). The presence of Giardia was analyzed in every season which was highest in autumn (36.66%) followed by summer (34.58%), spring (30.83%) and lowest in winter (25%). In cattle of age 2-3 years, high prevalence (41.66%, n=80) was observed as compared to age 3-7 years (27.59%, n=540) while cows showed slightly higher prevalence (31.71%, n=640) than in bulls (26.25%, n=80). There was a significant difference (P<0.05) in Giardia prevalence among the sampled farms in relation to age, sex of the cattle and season of the year.
The highest prevalence of Giardiasis (40%) was noted in August when the average temperature was 31.48°C. However the maximum and minimum temperature was 35.37 and 27.6°C, respectively. The average relative humidity was 71.28% (range 66.38-76.19%). The average recorded rainfall was 1.45 mm with no rainfall at all in the months of October, 2007 and March, 2008 while the highest 3.78 mm was in July, 2008. It was observed that monthly pattern of distribution of Giardiasis was correlated with the temperature, humidity and rainfall.
DISCUSSION
Cattle are important animals in many countries reared for dairy purposes both in domestic and farms. Giardiasis is one of the disease which causes economic losses due to decrease milk and meat production and proven the cattle to secondary bacterial and viral infections. In this study, the prevalence of Giardiasis in the selected dairy cattle was 31.11% (224/720) by PCR, which is similar to the findings of Wade et al. (2000) and McAllister et al. (2005) , but is high of the 19.1% prevalence in USA (Hoar et al., 2009) . The higher percentage in this study might be due to the reason of poor hygienic condition in the farms especially in Government dairy Farm of our country and the method we applied for detection. Most of the study on Giardia in human and cattle were based on the microscopy examination which was not enough to detect low levels of infection (Johnston et al., 2003) . The sensitivity of detection by PCR was greater than that of microscopy (McGlade et al., 2003) . It was observed that the study area was influenced by multifactor system like host, parasitic agents, transmission process, management, hygiene and environmental effects. In winter (November and January), the prevalence of Giardiasis was very low (25%) as compared to summer (August to September) where it was 34.58%. Similar findings were also reported from Bangladesh (Haque et al., 2005; Petri et al., 2009) . This study provides evidence suggesting that Giardia isolates recovered from cows have high prevalence during rainy season and when temperature is high. The high prevalence of infection observed is a great risk to healthy cattle leading to economic loss in the form of disease burden and less milk and meat production. Giardiasis is owing to the zoonotic nature of the parasite and the risk of infection to humans and other animal (Tables 1 and 2 ).
